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AMERICAN PRINTING 
HOUSE FOR THE BLIND 


JANUARY 12, 1924] 


These acts have been BEG ine out as the re- 


visory joint eonference ee consisting of 
representativés of the board and of the Society 
for the Promotion of Engineering Education. 
_ The findings are presented in special report 
number 25 of the board. 

“ Our investigation thas developed the fact,’ 
writes the managing director Mr. Magnus W. 
Alexander, “ that industry may need about 400,- 
000 more men for Positions of responsibility by 
1930 than were employed i in 1920, not counting 
replacements. To meet this demand of approxi- 
mately 40,000 annually, the engineering colleges 
are only graduating men at the rate of 9,000 
per year, a large pereéntage of whom will at 
first or eventually select work other than in in- 
dustry. Obviously, the problem of the proper 
selection, education and training of a sufficient 
supply of young men capable of filling positions 
of technical and administrative responsibility is 
a great one, requiring the attention of every 
progressive edu¢ator and industrialist.” 

Mr. Alexander is addressin a letter to presi- 
dents of technical schools and) colleges urging 
activity in obtaining dh siibaoly students to 
meet the present and future 1 of in- 
dustry. 

The following is a summary of i wi made in 
special report number 25 of the National In- 
dustrial Conference Board: ; 


««Every sndpattial corporation of any consider- 
able size must have a well-thought-out educational 
policy.’? An adequate policy involves two main 
lines of procedure; first, educational practice 
within the industry, and, second, cooperation with 

educators. 


1. Educational Practice within the Industry. 
(a) More and better training courses in 
industrial establishments. 
(b) More effective use of correspondence 
- and extension courses and night 
schools. 
2. Cooperation of Industry with Educators. \ 
This involves, on the part of industrialists: 
(a) Coordination of effort of industrialists 
and educators. 
(b) Accurate understanding of what may 
be reasonably expected of the engi- 
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neering schools in the discovery and 
development of engineering and ad- 
ministrative talent. 

(ec) Personal interest in neighboring engi- 
neering \schools. 

(d) Provision of opportunities for practi- 
eal training of instructors of engi- 
neering schools. 

(e) Assistance vin locating and securing 
competent instructors for schools. 

(f) Measures which will increase the es- 
teem in which educators are held and 
increase the inducement of the 
teaching profession to the men who 
have the teaching instinct. 

(g) Assistance in, formulating tests for fit- 
ness, intelligence and character, as a 
basis for admission to engineering 
schools. 

(h) Proper coordination of practical train- 
ing courses with engineering courses 
of neighboring schools. 

(i) Assistance in enlightening preparatory 
schools regarding the value of engi- 
neering and science courses; also in- 
fluencing preparatory schools to em- 
ploy adequate intelligence tests to 
prove which boys have ‘‘science 
minds’’ and to direct towards engi- 
neering and science courses all who 
have such characteristics. 

As a concomitant of such operation by indus- 
trialists, they in turn’ should look for cooperation 
from educators in the following ways: 

(a) Assistance in locating and securing men 
with teaching instincts who may help in 
the educational work of the industrial 
establishment. 

(b) Assistance in development of tests for fit- 
ness, intelligence and character of recruits 
for industry. ' 

(c) Assistance in development of training 
courses for instructors and students and 
in the development of general educational 
policy and procedure. | 


EDUCATIONAL RESEARCH ‘AND 
STATISTICS 
FACTORS INFLUENCING THE SCHOOL 
SUCCESS OF THE BLIND 


In a recent article! Allen ealls ettantion to 


1‘“Special features in the education of the 
blind during the biennium 1918-1920,’’ Bureau 
of Education Bulletin No. 16, 1921. 


| 


Peers 
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the most notable events affecting the status of 
the blind during the biennium 1918-1920, men- 
tioning, among other things, the direction of the 
attention of society to the needs of the handi- 
capped; the labor shortage which created many 
and new openings for their employment; and 
the federal law providing, under certain condi- 
tions, for the rehabilitation of people injured 
in industry and otherwise. In addition, he in- 
vites attention to certain arresting events in the 
special field of the blind, such as the final adop- 
tion of Braille as the uniform type to be used, 
and along with this the fivefold increase in the 
government subsidy to the American Printing 
House for the Blind; the successful growth of 
the new movement for teaching partially seeing 
children by themselves; the widening interest in 
psychological research among blinded school 
pupils; and finally, the successful teacher-train- 
ing work for teachers and workers among the 
blind and semi-sighted. 

Although the work of Hayes has been more 
than pioneer in the mental measurement of the 
blind, little serious attention has been given to 
making detailed’ and intensive studies of the 
psycho-pedagogical aspects involved in teaching 
the blind. The present article? endeavors to 
present some detailed and exact data regarding 
the factors influencing the school success of the 
blind and to contribute somewhat to the special 
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pedagogy of the teachers working in the field. 
Five factors possibly affecting school progress 
(other than that of general intelligence) are in- 
vestigated in detail. They are: (1) Cause of 
blindness, (2) degree of blindness, (3) age at 
which blindness occurred, (4) sex, (5) age at 
entrance to school of those who were blind from 
birth or early infancy. The problem is attacked 
from two angles: (1) The consideration of 
marks on a percentage basis as assigned by 


_ teachers, and (2) the use of intelligence quo- 


tients determined by individual intelligence ex- 
aminations. 


MATERIAL FOR THE STUDY 


Two hundred and forty students in the New 
York State School for the Blind, Batavia, New 
York, are included in the study. These 240 
were selected from 344 on record, those not in- 
cluded being rejected because they had not been 
in school at least two years. The period of two 
years is selected arbitrarily as a fair minimum 
because (1) of the rather long period of adjust- 
ment required by sightless pupils in getting ac- 
quainted with the school and its organization, 
and (2) if a pupil does not remain in school 
for at least a two-year period (the cause of 
withdrawal generally being too much sight to 
warrant retention in a school for the blind, too 
low mentality, poor health, inability to adjust 


TABLE I—SAMPLE RATING CARD 


Near Ending) 1910 ))\’110 712 9 713 
Reading aay TH BENGE in 6 
Ny OnMepemaC RECN 1, POEL 160 88) HOO 
REVOLT Oe lr ua, S20 OT Od Fi Op, 


Writing 


Arithmetic 


POO OTE TG \nlr Mises RS a iitets) 
gtk ch ca WE) o Maan at One venga SL NP Done 
Physiology he Ue Te a Ar ae OSB sae 
1 Cr OL IRS fay em ene SL RVR MA IO NM Hi MEAN ON UU tal pt 
1 BTS) Kel gy AREUaPeRaPek CSUN UALCIL BNE OSes WtnPe NOMS hai 
Phy OSD STAD a Yaurd enh pam ieaes iW auth tive 


Algebra 


ATO MEA EE i Maaco ee nice Yh aH i cd MA Chua RLM a an 
IY SD pc 2 Ace case ski he igh st mata” ae ak 


DR OTOO Ee Bem AN pee Ne le NNN a 
Latin 


2 The) data incorporated in the article were gath- 
ered by D. L. Hint, head academic teacher in the 
New York State School for the Blind, in the 
preparation ‘ef ‘his thesis for the Master of Arts 
degree. Mr. Hint and the writer concur in the 
interpretation of the data. 


ARO TID Tae Ne ae EL NUL ety ae 


Arithmetical 
ag RN fu Ta er RZ FEN SNS Mean 
SF Ua PRAN CACORE MON AM a aR en CRAM Ps 89 
RRA NNR NO AUD ARUN HL ARAL IRA Ss: A TRU 85 
SWE ANNE AT SIS RMR vant Det 92 
ats MINE At eer ae gy AUN DIRIRMADB ae ICA A a MS 87 
La Midis SPs dt en UR) AA RULE age 90 
Pee OE tite Fs PBR Prva AL oe RO Aan. Codi. 90 
alae leit SDM Het "RNS i ea TT 
i a eae Ne aan Mia etal 91 
PTO ARY RA TAY st MeN AD NOS Gi) e's 55 
SA ONE ar 84. 86 |: 87 85 
anata) Joy FLMC Ass es pie 78 
a ha FO OUR NS A el lO 86 


to school routine, parental desire, etc.), the 
withdrawing students contribute nothing very 
material to the problem in hand and can be 
omitted without affecting the practical outcome 
of the study. 
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Of the 240 pupils, 100 were girls and 140 
were boys. Students entering the school as 
early as 1907 are included, but intelligence tests 
for these naturally were not available. The in- 
vestigation was narrowed still further by leav- 
ing out of consideration all marks in music, 
piano tuning, industrial, gymnastics and type- 
writing classes, retaining for discussion herein 
the typical academic subjects of the elementary 
and secondary school. As a satisfactory work- 
ing basis for handling the numerous class 
marks, the arithmetical mean of the marks given 
at the end of the four quarters of the school 
year is employed. As a further condensation 
the mean of the ratings for all the years that 
a pupil studied a given subject was found; 
finally the arithmetical mean of all marks in all 
these subjects for all the time a pupil was in 
school. This final measure is used as a repre- 
sentative rating of a pupil’s success throughout 
all his elementary and high school work. Indi- 
vidual records were transcribed upon separate 
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cards, Table I being typical, this particular 
pupil having a mean rating of 84. 

The intelligence quotients employed were se- 
cured by Miss Edith Taylor, a carefully trained 
tester, using the Stanford-Binet Seale, modified 
for use with the blind by Dr. Samuel P. Hayes. 


CAUSE OF BLINDNESS 


Teachers of the blind invariably seek to learn 
the cause of the blindness of a new pupil, the 
impression having gained ground that there is 
some relation between the cause of blindness 
and school success. A detailed tabulation of 
the causes for the loss of sight of the 240 pupils 
was made from the examination blanks of the 
school’s ophthalmic examiner (see Table IT). 

It is evident that 53 per cent. of the cases is 
due to the first three causes, the remaining 47 
per cent. being scattered through a list of 31 
causes. Five groups are considered significant 
for the purposes of the present study—1, 2, 3, 6, 


TABLE JI—CAUSES OF BLINDNESS 


Cause 
Ophthalmia neonatorum 


[RCC MANN gh a li 
WON GONELED CALATACU cucu wim boucln tn Aihte an 
Hydrophthalmus 
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) Interstitial keratitis 
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) Conical cornea 
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) Chorido-retinitis 

) Lamellar cataract 
) Phylotenular keratitis 
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Traumatism 
Trachoma 
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(33) Cataract 
(34) Uncertain 


nee eneceeeeseenseensensscerenensssenssreestesnenesassesenss 


LE OO LOO OL Lm PL, FN fn, PO LOO, PN fm, 


fad fed ed ed ed ek 
OAOURWNDHOHWOWMNQOOKWNH 


Coe eabeneeareneesnesenamterenscactanseasseteenatasensaresetneerane 


prrerrrtttrrrrritiir titer ttiit ttt ttt rr trer ttt reetrrrrr trier) 


Prrrerererirrrrrrititrirrree ret rere titre treet 


Perrrrititeretreritterettt itt tert re 


Prrrerrritiiirritirittr iti ieee 


Per cent. 

Boys Girls Total of total 
31 28 59 24.6 
19 16 35 14.6 
18 15 33 13.8 
12 2 14 

5 4 9 

9 9 18 

Lo Maes th Waaelse 6 

5 1 6 
: 4 1 5 

3 3 6 

ul 1 2 

3 4 7 

pth 3 3 

a 1 2 

Bi AR a 5 

1 1 2 

Yet al Pa) 1 

tar caine wa 1 

rit) ne Ge AG 2 

1 1 2 

2 2 4 

A ha hip tahiti taede 1 

Te Rasa 1 

1 1 2 

ney Nat Hot 1 

ur 1 2 

3 DAA 4 

we . 1 1 

aya 1 1 

me 1 1 

ae 1 1 

uke 1 pr 

at 1 1 

BE ARN uaa 4 
140 100 240 
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and a combination of the accidental (5, 7, 22, 
and 27).3 

A study of the arithmetical mean of the 
teachers’ marks obtained in each subject by 
pupils making up the five groups warrants 
rather definite conclusions that the cause of 
blindness is closely related to school progress. 
The following statements are justified: (1) 
Pupils who lost their sight through accident 
may be expected to do the best work; (2) optic 
atrophy cases come next in order; (3) ophthal- 
mia neonatorum cases are third highest for the 
boys, with the girls practically equal to those of 
the congenital cases; and (4) congenitally blind 
of both sexes do the least satisfactory school 
work. 

DEGREE OF BLINDNESS 


Students in a school for the blind are classi- 
fied for their degree of blindness as (1) total, 
(2) light perception, (3) ability to count fingers 
at various distances and (4) ability to read the 
Snellen test cards. The classification of the 240 
cases concerned in this study is reported in 
Table III. 


TABLE III—CLASSIFICATION ACCORDING TO 
DEGREE OF BLINDNESS 


Degree Boys Girls Total 
No. % No. % No. % 
6 ah a hu atl 41 29.3 28 28 OO) Boom 
RAghts per) BT 26.4 ge ies 65 27.1 
Mingers | 00%. 41 29.3 33. 33 74 30.8 
puelen jc. 24 15 wi aan 32 §=13.4 


So far as practical educational value is con- 
cerned, total blindness and light perception may 
be safely classed together as being valueless. 
The third class can barely distinguish heavily 
lined maps and simple diagrams. The fourth 
group can read large clear-cut print and study 
maps and drawings under favorable light con- 
ditions. 

When arithmetical means are determined both 
for boys and girls and classified according to 
degree of blindness (see Table IV), three con- 


3 Ophthalmia neonatorum is probably due in 


most cases to infections at or very shortly after » 


birth. Optic atrophy produces blindness through 
inflammation and deterioration of the optic nerve. 
Congenital amblyopia is a loose term to cover cases 
where the exact cause of the congenital blindness 
can not be definitely ascertained. The combina- 
tion group is due to accidental injuries to the eye 
by gunshot, arrow, scissors, knives, ete. 
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clusions may be drawn: (1) those totally blind 
and those with light perception do the best work 
if boys, and next to the best if girls; (2) those 
classed as having ability to count fingers do the 
least satisfactory work for both sexes; and (3) 
those tested by the Snellen ecards, if boys, will 
do work equal to that of the first two groups, 
while the rating for girls will be materially 
higher than those with no sight or only lhght 
perception. 


TABLE TV—ARITHMETICAL MEANS OF STUDENTS’ . 
MARKS 


Total Light Per. Fingers Snellen 
Boys 
El. subjects... 83 84.2 81.2 83.3 
High school... 83.9 84.1 79.8 82.7 
Totals cee 83.4 84.2 80.5 83 
Girls 
El. subjects...... TOT 80.4 81.3 83.3 
High school... 83.7 82.6 (ia 83,5 
Dota ti wes 2a 81.7 81.5 79.6 83.4 


In reference to the three conclusions, it may 
be pointed out that students totally blind or 
merely having light perception are not tempted 
to rely on any visual powers and hence concen- 
trate upon touch; that the possession of suffi- 
cient sight to count fingers renders the student 
unwilling to rely on touch even though he can 
not do well with vision, hence resulting in a bad 
dissipation of effort and attention; that the con- 
flicting results for the sexes in the last group is 
due probably to the fact that the psychology of 
the job has succeeded in pulling out of school 
(especially the high school) all but the poorer 
male students, while the girls of this group are 
still in attendance. 


AGE AT INCIDENCE 


In studying the factor of age at incidence, the 
following ages are chosen, herein making a six- 
fold classification: Group I, from birth to 23 
months; II, from 2 to 5 years; III, from 6 to 10 
years; IV, from 11 to 15 years; V, from 16 to 
20 years; and VI, 21 and above. These divi- 
sions are arbitrarily made and have justification 
only for statistical practicability, with the pos- 
sible exception of Group I, where there is some 
psychological justification in grouping together 
all children blinded before reaching two years 
of age. 

When arithmetical means for both sexes in 
the various subjects are determined, Table V is 
derived. The results indicate that those in 
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V—ARITHMETICAL MEAN OF TEACHERS’ 
MARKS ARRANGED ACCORDING TO AGE 
AT INCIDENCE 


TABLE 


I II Ill IV Vv vI 
Age B-23 2-5 6-10 11-15 16-20 21- 
Boys 
El. sub... 82.5 843 845 86.6 86.9 
HES sub) SGa SS. 7 $3.56" BELG) 85.6 
Total iycs 82 86.5 84 86.6 86.3 
Girls 
Kisneeou. Gn SLOWS ray SOM) SF8 86,9 
Bi yhe i kc ban te Mal re YS ay Ae SOR er rohan Mage anata 
Total ie Be Wee Te Ong SUE) Ol ve OO. 


Group I have a rating approximately equal to 
the arithmetical mean of the ratings of the first 
four groups discussed under “cause of blind- 
ness,” the ratings of the remaining five more 
nearly approaching those of the fifth or acci- 
dental group. In general, the statistics show 
that early incidence correlates with low school 
success and that teachers’ marks will be mate- 
rially better for students not losing sight be- 
fore the age of two years. Probably the causes 
responsible for congenital blindness cause a 
wide disarrangement within the nervous system, 
this tending to make school progress relatively 
difficult; also, those blinded after infancy have 
a mass of visual memories very advantageous in 
school work. 


AGE AT ENTRANCE 


In many cases beginning the education of 
blind children is often postponed beyond the 
customary age of six years. Teachers of the 
blind generally hold to the opinion that the 
problem of learning to read is much harder for 
the more mature pupils and that, if sightless 
children were sent to school when quite young, 
the entire teaching problem would be rendered 


TABLE VI—ARITHMETICAL MEANS ACCORDING TO 
AGE AT ENTRANCE 


Age LOG Cee LOL eu te 14, 15 
Boys 

BEC sube 79.4 82.4 85.3 84.7 

Hi Sisup.2! 80.1 78.7 84.9 81.8 

Totalinesakes) 79.7 80.5 85.1 83.3 
Girls 

BHU icas a th deat 71.4 82.6 80.3 81.3 

EY Sees AL 80.9 77.8 83.9 

Total ieea 74.1 81.8 79.2 82.6 
Reading 

Boysye akc 73.8 79.1 82.1 82.4 

than eso 66.4 81.4 81.5 79.6 
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easier and better results secured. To answer 
these questions, a statistical treatment is made 
upon four three-year periods of entrance, in- 
cluding only those pupils blind before the age 
of two years. In Group I are those who entered 
at the ages 4, 5 and 6; Group II at 7, 8 and 9; 
Group III at 10, 11 and 12; and Group IV at 
13, 14 and 15. Means of achievement in the 
school subjects are shown in Table VI. These 
results, based on the elementary and high school 
subjects, show that, of those blinded before the 
age of two years, boys entering at ages 10-12 do 
the best work, girls at 13-15, while for both 
sexes those entering at 4—6 do the lowest grade. 
Comparable results follow for the specific in- 
structional field of reading, early entrants se- 
curing least satisfactory marks throughout their 
school course. It may be concluded, therefore, 
that (1) entrance before the age of 7 is of no 
advantage from the standpoint of school success 
and (2) late entrance does not necessarily result 
in low grade attainments. 


Sex DIFFERENCES 


Since sex records are kept distinct throughout 
this study, these are now easily brought together 
in Table VII. With only three exceptions the 


TABLE VII—SuUMMARY OF SEX DIFFERENCES 


Optic Cong. Cong. 
Cause OuUN, At. Cat. Amb. Ace. 
Baysinws 82.6 83.8 81.1 81.7 87.2 
ar ls ea 79.5 81.8 79.9 80.4 83.6 
Degree Total Light Per. Fingers Snellen 
Boysiinaueaee 83.4 84.2 80.5 83 
Girls ata aitt: 81.7 81.5 79.6 83.4 
Age at 
Incid. B-23 = 2-5 6-10 11-15 16-20 21- 
Boys) 20h 82 86.5 84 SO.0i yee Cea tetas. 
Girls SOO Wi Bes Li.)  COe a ey Siri eOwe 
Age at 
Entrance 4,5,6 fhe as UN BS AR Ie Is 98 
Boys ican, 79.7 80.5 85.1 83.3 
Girlst una 74.1 81.8 79.2 82.6 


arithmetical means of the teachers’ marks for 
the boys are higher than those for the girls. Al- 
though this condition is contrary to that usually 
found in public schools, it should not be inter- 
preted to mean that sightless pupils, from the 
educational standpoint, are essentially different 
from those in public schools. Several factors 
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probably contribute to the situation. The 
course of study may be more attractive to the 
boys or the methods of instruction more suited 
to them. Perhaps the girls devote relatively too 
much time and energy to the musical, industrial 
and gymnastics phases of school work, or study 
conditions are in the boys’ favor. Probably all 
these are operating to condition the obvious re- 
sults, namely, the boys under consideration may 
be expected to do a materially higher grade of 
work than the girls. 


I, Q’s AND CORRELATION 


Intelligence quotients of the students dis- 
tribute as follows: 


No. of No. of 

1... Pupils I. Q. Pupils 
Above 120 once 8 80-90 1D 
ils E22 AS Me RR ge al bY 70-79 9 
ROO OD ANS eels 58 60-69 5 
D0499" | ra penaune., 32 50-59 at 


The distribution shows more quotients below 
80 per cent. than is to be expected in public 
schools, thus emphasizing the fact that elimina- 
tion because of low grade intelligence is not as 
rapid or as sure in the institution as in the 
public schools. 

In an effort to evaluate the reliability of the 
teachers’ marks employed throughout the in- 
vestigation, three correlations are made, these 
being shown in Table VIII. 


TABLE VIII—CorRELATIONS BETWEEN I. Q’S, 
TEACHERS’ MARKS AND ESTIMATES 


Boys Girls 
I, Q. with teachers’ Mi 
QBtIMALG galled .69 = .036 Fife java aid ? 8b 
I. Q. with teachers’ 
GPUS Ne UN 42 = .058 16 xt 708 
Teachers’ marks with 
estimates: oe. 004 + .017 43 + 071 


The correlations are positive and, in general, 
significant and reliable. Two factors contribute 
to the unusually high correlation between teach- 
ers’ estimates (following Terman’s fivefold 
classification) and intelligence quotients. First, 
the teachers’ estimates used are obtained by 
taking the median of the vote of all teachers and 
matrons in the school. Second, the fact that the 
pupils live in the school gives teachers a better 
chance than is ordinarily afforded to estimate 
the pupil ability. 
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No satisfactory discussion can now be given 


for the very low correlation between teachers’ 


marks and the intelligence quotients of the girls. 
Several factors may contribute to it, such as the 
fact that most of the teachers in the institution 
are women, the course of study may be better 
adapted to boys, the intelligence test used may 
not be equally satisfactory for both sexes, ete. 


CONCLUSIONS 


The statistical treatment of teachers’ marks 
as a measure of school success in elementary 
and high school subjects of 140 boys and 100 
girls who had been in the New York State 
School for the Blind ‘for a period of at least two 
years warrants the drawing of the follow- 
ing conclusions regarding factors conditioning 
school progress: 

(1) Cause of blindness. The lowest grade of 
work is done by the congenitally blind, the high- 
est by those blinded accidentally. 

(2) Degree of blindness. Ability to count 
fingers at various distances results in the poor- 
est school work, probably because of the un- 
avoidable lack of concentration, the three re- 
maining classes doing practically the same 
quality of work. 

(3) Age at incidence. Incidence before two 
years results in unsatisfactory work, the pos- 
session of visual memories being of material 
advantage to pupils losing their sight later in 
life. 

(4) Age at entrance. Entering school before 
the age of 7 is of no advantage so far as school 
success 1s concerned, and late entrance does not 
prevent good school work. 

(5) Sex. Sex differences are small and in- 
significant, the boys surpassing the girls quite 
uniformly. ; 

(6) Correlations. Correlations between 
teachers’ marks, teachers’ estimates and intelli- 
gence quotients are high and easily interpreted, 
with the exception that a fairly low correlation 
is secured between teachers’ marks and the in- 
telligence quotients of the girls. This fact may 
detract from the value of certain conclusions 
based on the girls’ marks. In any event, it 
raises problems for future study. 
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